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The Status of Claims: 

Claims 2-3,5-8,10-23,27-33 are pending. 

Claims 2-3,5-8,10-23,27-33 are rejected. 



DETAILED ACTION 

1 . Claims 2-3,5-8,1 0-23,27-33 are under consideration in this Office Action. 

Priority 

2. It is noted that this application is a 371 of PCT/GB03/04679(1 0/31/03), which has 
a foreign priority document, United Kingdom 0228018.8(11/30/2002). 

Drawings 

3. None. 

Election/Restriction 

The previous Restriction has been withdrawn due to applicants' persuasive argument. 

Claim Objections 
Claims 10 and 23 are objected to because of the following informalities: 
In claim 10 ,there is no period at the end of the claim. Appropriate correction is 

required. 

In claim 23 , the phrase " also known as " is recited. This expression is improper 
in the claimed language. Appropriate correction is required. 



Claim Rejections - 35 USC §112 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 2-3,5-8,10-23,27-33 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

In claim 3 , the chemical term " Het" is recited. The expression is vague and 
indefinite because the skilled artisan in the art is unable to figure out what kind of "Het" 
can be for the K,D,E,Z, R 1 to R 18 and R 19 to R 27 and R 43 to R 48 groups. Therefore, an 
appropriate correction is required. 

In claims 3, and 1 1 ,30-31 the terms "a bridging group comprising an optionally 
substituted aryl moiety" , " hydroxyl group- containing compound", " a product 
comprising a branched (iso)product and chemically treated said branched (iso ) 
product", and" a product comprising a linear(n)product and chemically treated said 
linear (n ) product" are recited. The expression is vague and indefinite because the 
terms such as " comprising or containing " would mean that there are some additional 
components besides an optionally substituted aryl moiety in the bridging group , 
hydroxyl group in the compound, a branched (iso)product and chemically treated said 
branched (iso ) product present in the product, and a linear(n)product and chemically 
treated said linear (n ) product in the product; the skilled artisan in the art is unable to 
figure out what else are present in the corresponding compound. Therefore, an 
appropriate correction is required. 
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In claim 3 , 30-31 the phrases "an optionally substituted aryl moiety" and "aryl 
moiety which may be substituted" are recited. 

The expression is vague and indefinite because in the absence of the specific 
moieties intended to effectuate modification by the "substitution" or attachment to the chemical 
core claimed, the term "substituted" renders the claims in which it appears indefinite in all 
occurrences wherein applicants fails to articulate by chemical name, structural formula or 
sufficiently distinct functional language, the particular moieties applicants regards as those which 
will facilitate substitution, requisite to identifying the composition of matter claimed. Therefore, 
an appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 2-3,5-8,10-23,27-33 are rejected under 35 U.S.C. 112, first paragraph, 
because being enabling for carbonylation of vinyl ester compound of formula (IV) 
having non-Het substitutes as starting materials, this does not reasonably provide 
enablement for all kinds of the Het substitutes for the vinyl ester compound of formula 
(IV) . The specification does not enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to include all kinds of starting materials 
containing the Het substitutes for the vinyl ester compound of formula (IV) unrelated to 
the currently claimed invention commensurate in scope with these claims. 



Application/Control Number: 10/536,801 Page 5 

Art Unit: 1625 

The specification falls short because data essential for how all kinds of Het 
compounds attached to formula (IV) would be led to forming the final desired 
compounds by the carbonylation process. 



In In re Wands , 8 USPQ2d 1400 (1988), factors to be considered in determining 
whether a disclosure meets the enablement requirement of 35 U.S.C. § 1 12, first 
paragraph, have been described. They are: 

1 . the nature of the invention, 

2. the state of the prior art, 

3. the predictability or lack thereof in the art, 

4. the amount of direction or guidance present, 

5. the presence or absence of working examples, 

6. the breadth of the claims, 

7. the quantity of experimentation needed, and 

8. the level of the skill in the art. 



The Nature of the Invention 

The nature of the invention in claims 3,30, 31 is the process for carbonylation of 

vinyl ester compound of formula (IV) with carbon monoxide in the presence of a 
catalyst system or the process for the production of a lactate ester or acid of formula 
(II) by carbonylation of vinyl ester compound of formula (IV) with carbon monoxide in 
the presence of a catalyst system or the process for the production of a 3-hydroxy 
propanoate ester or acid of formula (III) by carbonylation of vinyl ester compound of 
formula (IV) with carbon monoxide in the presence of a catalyst system. 
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The State of the Prior Art 

The states of the prior art are described as followed: 

Tjaden et al discloses the process of producing epsilon caprolactones and /or 
esters thereof in the followings: 

This invention also relates to processes tor producing: one 
or more substituted or imsubstitufed ep&ilou caprolactones, 
e.g., epsiloo caprolactone, and/or hydrates and/or esters 
thereof which comprise: (a) subjecting one or more substi- 
tuted or unsiihsnusLd Ukadtenes, e.g.. butadiene, so hydro- 
carbooylafion Hi the presence of a bydiocarhonyiation 
wl<ih 1, k v a tiiitd (oean'ipl^^pls'uis heand <.o>npk\ 
catalyst, to produce one or more substituted or unsubsfituted 
pcntcn-1 oh; and (b) subjecting said one or more substituted 
or uasitbstiiuted peoteu-i-ols to carboaylatkia in the pres- 
ence of a earbonylalion catalyst, e.g., a met&l- 
orgaiiopii >sphorus ligand complex catalyst, to produce said 
one or more substituted or uDsvbslituted epsilon caprolac- 
tones and/or hydrates and/or esters thereof. The hydraear- 
bonylation reaction conditions in step (a) and the carbony- 
^ lation reaction conditions in step (b) may be the same or 

different. The b ydroc ar bony la tion catalyst in step (a) and the 
cartxmylaiiou catalyst in step (b) may be the same or 
different 

Furthermore, other olefinic starting materials include 1,3-dienes, vinyl acetate, 3- 
butenyl acetate, vinyl propionate. 

ang ii "hi. inv«oHon are I.J'-b.i mnyip xmph )o) 
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ferrocene; 1;1 -bis('dii.so{>p:>pylp!K)sp!iiiK))fc-rroc€.ae; 1 J-his 
( 0 \ i s> o b u 1 y I p h h i n o ) t c rrocene; 1 , 1 ! - b I s 
( d i pro p y I p h o s p ii i o o ) £ e r r o c e n « ; 1,1 1 -bis 

( d i t > c 1 o Ik x y 1 p h o s p b i u o ) I c r r o c c o c ; 1 , 1 ' - b i s 
{isopropylc\cloru:\\ \rlv ^ . inikriMn... I r-bis(dikrl 
buivlpbosphino)ferroceDe; 1 -(cfiisopropyl.phasphi.no) r- 
(phenyiisupropv fp msp n r>> Merroccne; I . I '-bis^di-2- 
ihiuphcaylpno&phj no) ferrocene; i -(diisopropyiphosphiao)* 
1 1 -(dipheay'lphosphino)ferrocene; 1 , J ' - b I $ 
(isopropylphcnx iphu^pl'unoMcin>ct; e: and 1,1 '-bis (di-2- 
Ihiophenv lph< ispbi io)fcjTocc ;v 

Drent et al discloses the process for the carbonylation of an olefin in the 

followings: 

© The invention relates to a process for the carbonylation of olefins ire which process an olefin ts reacted w;th 
ca ton in" 1 i 'i , i e m alcohol or and t r , ! > > ta > t t 

(a} a metal o! Group VIM or a compound thereof and • 1 

(i>) a bideotate phasphtne, arstne and/Of Stibine <ferivatsve. wherein as bidentate {b) a compound is selected 
having the Qenara; formula 

RW-M'-fi'MMW I 

wherein M 1 and M* are independently P, As or Sb, ft Is a divalent organic bridging group with at feast 2 
carbon atoms in the bridge, and R : -R* represent the same or different optionally substituted tertiary afkyi 
groups. The invention further relates to a catalyst system suitable for this process. 



l8.hU I (Coftt .) 



■ -. Catalyst components Alkane* . etc, Vt»swxx» (h&t) T«*p*t*t»r* 

So (tMoi) (*l> olefin CO other (*C> 



XO 0,2$ pailadiuaaeefcafce 20 Methanol vinyiaceSat* 75 

0.6 l. J-bisCdt'terr., 46 dlgiysae (20 mi) 40 

butyiphospbice)- 

propane 
0.5 tert.bucyisuipho- 

Hie aeid 
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As the prior art have been discussed in the above, there is no conclusive data 
that all kinds of Het compounds present in the formula (IV) would be enabled to 
produce the final desired product. 

The predictability or lack thereof in the art 

In the instant case, the instant claimed invention is highly unpredictable since 

one skilled in the art would recognize that any Het compounds present in the formula 
(IV) would not behave in the same way as the non-Het compounds present in the 
formula (IV). For example, the following heterocyclic or heteroaromatic groups ,such as 
furanyl, pyrrolidinyl, pyrimidinyl, quinolinyl are attached to the core structure of the 
formula (IV). The physical properties of those groups are specified below in the 
followings: 

Furan 
EM: 110-00-9 
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Physical Property 


ji -S S5E-3: 


Units 

3sg C 




ji 31.5 


ifsg C 






Wats; So: :i:>< 


ji • ODE— CK 




Vapor FVsssurs 


ji 503 


- H 3 


H-r-JVi La:v Cvfi&xsr-s 


I 5 4DE-<53 




Atrr.-osph-sjic- OH Rate Cordis-; 


| 4.G5E-11 


sr.'3-*r.-ol* oute-ssc 



Pyrrole 
RN: 109-97-7 




H 



Physical Property 


Vafee 


Units 




ij -2.34E-0 5 




Bsi»n« Fc-irsi 


| 12S.7 


<Seg C 










! Q.75- 




vVste: S-T-lu-biiity 






V'sc-cr Pfsssu-rs 


\ S 3? 


*3 


H-e :- ;•/> La'*&ra;art 


-i.SOE.05 






■ 1 1CE-10 
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PyrimitiiRe 
RM : 289-95-2: 




Physical Property 

Meltirg PsirM 


Value 


Units 




: 123.8 






ij 1.23 






\ -0 4 






^ 1 O0E-08 


^■S-'L 




12.3 




\ Hssrer/s La*' Cor-starst 


^ 2S2E-0S 






! 2 305-13 





Qyinoiirte 
RN: 91-22-5 
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Physical Property 


V'aiye 

-t.*8£-*<51 






Bii:i«s Fein' 


237.1 






fXs D-isaods'i-:--:* C-c-«s!s:n 


4 S Vic::-) 




2.32 : (sen.) 


Ws;e- Ss! >.-&!!!;> 


§113 






Vscc? Pr&iS-j--s 


o.se 






l-!i-:-y''S Lsvy Cv^te^i 


1.S7E-0?- : atjr-mSwr-cte 




1 i =p:S.-'!r:-ci«cale-sec 



When the melting point , the boiling point ,and the water solubility of each of the above 
groups are compared with one and another, the skilled artisan in the art would readily 
be noticeable that each group requires the unique reaction conditions for each reaction 
process to occur due to their wide variety of the physical properties. Because of those 
differences among them in any reaction process, they must have different modes of 
operation , different functions or different effects because each of their reactants has 
not only a completely different chemical structure with respect to the core structure, but 
also, each requires the unique reaction conditions for the reaction to take place. 

Furthermore, there is a comparison date regarding the difference of stabilization 
energies among benzene and heteroaromatic compounds, which can lead to the 
different reactivity during the reaction process as shown below: 
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protective grouf 
It is the "aromati 

ig electrons 



compounds, furar 



class of heteroc-ycles. tetrahydrofursr. »rc :s ••* .•*»«nij; * —.n -J a<v.;in *th«rt. 

here. 1,3-Diosolanes and dithiolanes are eye tie »c»t«s« and thioacetals. These units are commonly used as 
•J nisv be hvd-oiyzed by she action of 3queousacid. 

i, thiophene and pyrrole that require our attention, in each case the heteroatom has at least one pair of 
fount-electrons of the douoie bonds to produce an annu:ene having ar <. 

charge as its electron pair is delocafized around the ring. An easily observed consequence of this defocalization is a change in dipole moment compared 
with the analogous saturated heterocycles, which aft have strong dipclss with the heteroatom a; the negative end. As expected, the aromatic heterocycles 
have much smaller dipole moments, or in the case of pyrrole a large dipole in the eppe*** 8if#e*on. An important characteristic of aramatie&y is 
> > "3 this is usually demonstrated by r=i-ti e i measurements. By this stands 

- - •• i- - tt - « -- • - 

idence for the aromatic character of pyrrole is found in rts exception \ L„ f ca Oi and strong acidity {pK s = 15} for a 2 s - 
mding values for the saturated amine pyrrolidine are: basicity vl.2 5 rid acidity 32. 



-Q,-9 - I? 



9h 91 



Moreover, regarding their identities of the individual heterocylic or 
heteroaromatic compounds during the reaction process, there is a noticeable pKa value 
difference among pyridine, pyrazine, pyrimidine, pyridazine, quinoline, isoquinoline, 
acridine, and etc below: 




The diazines pyrazine, pyrimidine and pyridazine are ail weaker bases than pyridine due to the inductive effect of the second nitrogen. However, the order 
of base strength is unexpected. A consideration of the poiar contributors helps to e> plain the difference between pyraiine and pyrimidine, but the basicity 
of pyridazine seems anomalous. It has been suggested that electron pair repulsion involving th* vicinal nitrogens destabilizes the neutral base relative to 
its conjugate acid. 
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All the above evidence do suggest that the presence of the different types of the 
heterocyclic or heteroaromatic moieties in the compounds can lead to the behavior of 
the compounds in a unpredictable way. 

Thus, this becomes more prominent when the reactants containing heterocyclic 
or heteroaromatic groups in the compounds are compared with the ones with the non- 
hetero aromatic or cyclic groups in the compounds with respect to the reactivity or 
unexpected side effects during the course of the reaction process. 

Therefore, the use of a generic term , Het substitutent in the formula (IV), can 
not be assumed to produce the desired product in the claimed process in a predictable 
way. 

The presence or absence of working examples 

There are 7 working examples using the same starting vinyl acetate material for the 

carbonylation process in the specification. But there are no other examples of 
heterocyclic compound or heteroaromatic moieties in the formula (IV) as the starting 
materials for the carbonylation process. This can not be the representatives for all 
workable compounds of the formulas (IV). Therefore, the specification fails to provide 
sufficient working examples as to how all the possible variations of heterocyclic 
compound or heteroaromatic moieties in the formula (IV) starting materials can be 
carbonylated in the claimed process and be resulted in the desired claimed products, 
i.e. again, there is no correlation between any heterocyclic compound or 
heteroaromatic moieties in the formula (IV) starting materials and the desired final 
products. 
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The quantity of experimentation needed 

The quantity of experimentation needed is undue experimentation. One of skill in 

the art would need to determine which one of heterocyclic compound or heteroaromatic 
moieties in the formula (IV) as the starting material would be resulted in the claimed 
desired compounds by the carbonylation and would furthermore then have to 
determine which one of heterocyclic compound or heteroaromatic moieties in the 
formula (IV) as the starting material would not be resulted in the claimed desired 
compounds. 

Therefore, in view of the Wands factors and In re Fisher (CCPA 1970) discussed 
above, to practice the claimed invention herein, a person of skill in the art would have to 
engage in undue experimentation to test for which one of the heterocyclic compound or 
heteroaromatic moieties in the formula (IV) as the starting material by the carbonylation 
can be employed to produce the desired claimed compound encompassed in the instant 
claims, with no assurance of success. 

Claims 2-3,5-8,10-23,27-33 are rejected under 35 U.S.C. 112, first paragraph, 
because the specification, while being enabling for a metal of group VIIIB or a 
compound thereof and a bidentate phosphine , arsine, or stibene of formula (I) 
containing ferrocene as a Het compound containing catalyst system does not 
reasonably provide enablement for all kinds of Het compounds present in the formula 
(I). The specification does not enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to include all kinds of Het compounds present 



Application/Control Number: 10/536,801 Page 15 

Art Unit: 1625 

in the formula (I) unrelated to the claimed invention commensurate in scope with these 
claims. 

Furthermore, the instant specification fails to provide information that would allow 
the skilled artisan to practice the instant invention without undue experimentation. 
Attention is directed to In re Wands, 8 USPQ2d 1400 (CAFC 1988) at 1404 where the 
court set forth the eight factors to consider when assessing if a disclosure would have 
required undue experimentation, citing Ex Parte Forman, 230 USPQ 546 (BdApIs 1986) 
at 547 the court recited eight factors: 

1 ) the quantity of experimentation necessary, 

2) the amount of direction or guidance provided, 

3) the presence or absence of working examples, 

4) the nature of the invention, 

5) the state of the prior art, 

6) the relative skill of those in the art, 

7) the predictability of the art, and 

8) the breath of the claims. 

The Nature of the Invention 

The nature of the invention in claims 3,30-31 is the process for the carbonylation 

of vinyl ester comprising reacting a vinyl ester compound of formula (IV) in the 
presence of a catalyst system composing of a metal of group VIIIB or a compound 
thereof and a bidentate phosphine , arsine, or stibene of formula (I) or the process for 
the production of a lactate ester or acid of formula II comprising the steps of 
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carbonylating a an ester compound of formula (IV) in the presence of a catalyst 
system composing of a metal of group VIIIB or a compound thereof and a bidentate 
phosphine , arsine, or stibene of formula (I) , or the process for the production of a a 
3-hydroxy propanoate ester or acid of formula(lll) comprising the steps of 
carbonylating a vinyl ester compound of formula (IV) in the presence of a catalyst 
system composing of a metal of group VIIIB or a compound thereof and a bidentate 
phosphine , arsine, or stibene of formula (I) 

The State of the Prior Art 

The states of the prior art are described as followed: 

Tjaden et al discloses the process of producing epsilon caprolactones and /or 

esters thereof in the followings: 

This invasion also u-l.m.s to processes lor pu-euong one 
or more ? t.bsii ut el o nasi vt luted epsilnn c iprolaclam ~, 
e.g., epsiloo eaprolactone, and/or hydrates and/or esters 
thereof which comprise: (a) subjecting one or more substi- 
tuted or unsubsiiUiled alkadsenes, u 1 , butadiene, to hydro- 
carbonylation in the presence of a hydfoearbonylalion 
^i!th< v< i mvt .ohoni ph^lwoi- %and comply 
catalyst, to produce one or more substituted or unsubstituted 
penten- -ols; md (b) subjecting said one oi mem suhstilukd 
or unsubssituicd pcnteti- l-**1s to carbonx laf i<*n in (he pres- 
ence of a carbonylatioa catalyst, e.g., a metal- 
organ* >ph> ^pliores h^jud ^ npK \ ^ lab -t, u, pi>>, sa«J 
one or more substituted or uosubsdtuted epsilon caprolae- 
tones ilkJ ot h\d iks and* t sk is iliCfX oi fhe hvdrocai- 
>on> Uton n kii»h uaidUt* ns \r ! *) and thv euhom- 
, latloti reaction conditions in step (b) may be the same or 
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different t"he bydrocarb myh ti< m catalyst In step (a) and the 
carbtmylatian catalyst in step (b) may be the same or 

Furthermore, other olefinic starting materials include 1,3-dienes, vinyl acetate, 3- 
butenyl acetate, vinyl propionate. 

Lv | k If b \ >M t J i) | [It 1 ltd- Ilvn fd- 

i 1 i 1 b< nj 1 ^ t n l f J hi \> it 1 1 - u j> i ^ 1 

ferrocene; I.J>bis(diis(>|>r<)p}^1pkvspIiio^)fes:roee.o.c.; .Li "-bis 
( d ii sobutylp h *%p h t n o ) 1: c t r o c e o e ; 1 ,1 ! -bis 
(dipropylp h o spin n o ) f err o c c a e ; 1,1 ' - b i $ 

(d icy c lobe x yip b o >s p hi no) ferrocene ; 1 , I ! ~bis 
(isoprnpylcycUiht \ \ Ipli' ^pi!jiH»)icf rocene; I .V~bis(dittM ! 
butyl phosph i a o .) ferrocc ne ; i-( dns* >p ro p y 1 phosphi no) 1 ' - 
(pheny Usoprop y Jpbosp h m o) i e rroeene; 1,1 '-hjs(di-2- 
thiophenyipht^phino)iWoeene; L-(diisoprapyIphosphino)- 
J. '-(dip be nylphosph i oo)fc -rrocenc ; 1. , 1 f *bis 
(isopropy]pheaylp;h<>sphino)ferK>cerse; and l,1 1 -bis (di-2- 
thiophen] - | io)feiroeeoe, 

Drent et al discloses the process for the carbonylation of an olefin in the 

followings: 

0 The invention relate? to a process for the caibonyiation of olefins, in which process sn olefin is reacted with 
carbon monoxide in tho presence of an afcohol or water and of a catalyst system, obtainable by combining; 
(«} a metai o* Group Vfl! at a compound fs&reof and -1 

(b) a Edentate phosphate, arsina and/Of stitrine derivative, whereto as bidentate <b) a compound is sheeted 
having the general formula 

wherein M' and are independently P, As or Sb, R is * divafent organic bridging group with at feast 2 
carbon atoms in the bridge, and BM¥ present the same or differs optionally substituted tertiary atlsy! 
groups. Tfte invention further relates to s catalyst system switsbte for shis process. 
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UbU X (Goat.) 



£x*ttple Catalyse «aap«8«8tt AIImmo*, etc. S-cesswe <>»£} Temperature 

8« (trawl) <»i> ol«fin CO other (°C) 



%ll 0,25 jwilladiuaacetat* 20 methyl vitsyl acetate ?5 

0,6 M-bis{<di*t*rt. 40 riijslyare (20 tsJ) 40 

prolan* 
0 , 5 t.*rt , huty isulphe • 

As the prior art have been discussed in the above, there is no conclusive data 
that all kinds of Het compounds present in the formula (I) would be enabled to produce 
the final desired product. 



The predictability or lack thereof in the art 

In the instant case, the instant claimed invention is highly unpredictable since 

one skilled in the art would recognize that any Het compounds present in the formula (I) 
of the catalyst system would not work on the claimed process in the same way as the 
1 ,2-bis-(ditertbutylphosphinomethyl)ferrocene disclosed in the specification. For 
example, the instant specification reveals that the pKa value should be less than 3 or 4 
,which does not interfere with the reaction e.g. metal salts ; claims do read on any Het 
compounds present in the formula (I) of the catalyst system comprising piperidine, 
quinoline, isoquinoline, whose pKa values are 11, 4.9, and 5.4 respectively according 
to William Reusch (Virtual Text of Organic Chemistry ,1999). From this evidence, it 
becomes clear that not all Het compounds can be used for the claimed process due to 
the variation of the pKa value which would interfere with the reaction process. 
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Moreover, the case law advocates that the catalyst compositions represent an 
unpredictable aspect in the art of organic chemistry . See Exparte Sizto , 9 USPQ2d 
2081 (Bd. Of App. And Inter. March 1988). Therefore, the use of a generic phrase , a 
Het moiety present in the formula (I) can not ensure to form the desired claimed 
product in a good yield. 

The amount of direction or guidance present 

The direction present in the instant specification is that not any Het compounds 

present in the formula (I) of the catalyst system can be led to the formation of the 
desired product. According to the specification, it is silent as to how any Het moiety 
present in the formula (I) of the catalyst system can be led to the formation of the 
desired product and fails to provide guidance as to whether any Het compounds present 
in the formula (I) of the catalyst system is sufficient enough to allow to form the 
desired product in sufficient quantities; the specification fails to provide a correlation 
between the claimed process of the invention and the functional language of any Het 
compounds present in the formula (I) of the catalyst system. 

The presence or absence of working examples 

There are only 3 working ligand examples : 

KB "ligand" is 1 ,2 -bis (di-teft-butylphosphinometiiyl) benzene 
Me ligand is !,2-bis (di-tert-butyl phosphtnomcthyl) ferrocene 
"Ad Ligand" is l f 2 bis (diadamantylphosphtnomethyl) benzene 
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using in the part of the catalyst system as described in the specification. This 
can not be the representatives for all Het compounds present in the formula (I) of the 
catalyst system which would work for the claimed process. Thus, the specification fails 
to provide working examples as to how the other types of Het compounds present in the 
formula (I) of the catalyst system can be resulted in the claimed products, i.e. again, 
there is no correlation between the functional language of any Het compounds present 
in the formula (I) of the catalyst system and the desired final product. 

The breadth of the claims 

The breadth of the claims is that any Het compounds present in the formula (I) of 

the catalyst system would work on the claimed process in the same way as those 
exemplified ligands in the formula (I) of the catalyst system without considering the 
affect or impact of the different Het compounds present in the formula (I) of the catalyst 
system on the starting compound , thereby affecting the yield of the desired final 
product. 

The quantity of experimentation needed 

The quantity of experimentation needed is undue experimentation. One of skill in 

the art would need to determine which one of any Het compounds present in the 
formula (I) of the catalyst system would be capable of forming the desired product and 
would furthermore then have to determine which one of any Het compounds present in 
the formula (I) of the catalyst system would not be resulted in the claimed desired 
compounds in a sufficient quantity. 
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Therefore, in view of the Wands factors and In re Fisher (CCPA 1970) discussed 
above, to practice the claimed invention herein, a person of skill in the art would have to 
engage in undue experimentation to test which any Het compounds present in the 
formula (I) of the catalyst system can be employed to produce the desired claimed 
compound encompassed in the instant claims, with no assurance of success. 



Claim Rejections - 35 USC § 103 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 3, and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Drent et al (EP0495548) in view of Tjaden et al ( US 6,307,065). 

Drent et al discloses the process for the carbonylation of an olefin in the 
following (see abstract page): 

© The invention relate* to a process for the cafborsyfation of otefinsjn which process art olefin i» reacted with 
carton monoxide in tto presence <*t an alcohol or water and of 8 catalyst system:, obtainable by combining: 
(a} a rrsetsi of Group VIII or a compound thereof and * 

(i>) a bidarttate phosphme, arstoe and/or aUfetna derivative, wherein as tridental* $b) a compound is ejected 
having the genera! formula 

Rm**M'-R-M2-R=R< I 

wherein M 1 and M 5 are independently P, As or So, R' is a divaSent organic bridging group with at least 2 
carbon atoms in the bridge, and R'-R* represent the same or different optional^ sub iitut i tertiai « 
groups Ttt© invention further rentes :o 3 eata ysl ' process. 



Ex«&f»le Catalyst cottpenencs Aiiwnei, etc, Pressure (to) Teespar«tttr« 

(mol) (ml} olefin CO ofctesr (*£) 
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XH paila<Jiujs«Cf>t;j.t:6 
0.6 l,3.bis<di-t«rfc, 

feutylphosphtTio) » 

propane 
0 , 5 cert . butyisulphs. 

nie acid 

(see page 8 .table I). 

Table II ..(Coat. ) 



£xanpi« Eeaction rate Product selectivity 

m (»Vg«t.h) (%> 



XII 200 l-aeetoxy methyl 

prop I ona e« 
2-acetoxy methyl 
propionate 

(see page 11, table II) 

The amount of catalyst weed in the process t$ not critical. Good results are obtained when the amount 
of Group vat metal is in the range of to 10"' gat per mote of otefioie double bond to be carfoonylated. 
Preferably this amount is in the range of 10~ S to 5.t0~ s gat per mote. 

(see page 3 , lines 29-31 ). 

The carton monoxide required for the reaction may be supplied in substantially pure form. or 
contaminated with in general minor amounts ol trusrl confounds such as nitrogen, hydrogen and the hke 
The presence of sulphur containing contaminants such as COS or some metal compounds e.g. metal: 
» carbonyl compounds, should be avoided. 

Hydrogen or a hydrogen containing gas may be present as a diluent for the carbon monoxide and other 
gaseous reaciants. The pressure at which the hydrogen Is supplied may vary, but is usually eot more than 
that of the CO partial pressure. 

(see page 4 , lines 1 1 -1 8). 

The instant invention, however, differs from the prior art in that the part of the 



20 mettwavot. vinyls.ee taCes ?s 
40 diglys* {7.0 ml) 40 



40 
60 



bidentate is an aryl compound. 
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Tjaden et al discloses the process of producing epsilon caprolactones and /or 

esters thereof in the followings (see from col. 1 , line 52 to col. 2 ,line 3): 

Yh\s m\ cation Tso ixkiks to pitkt^^ hn ponluung one 
in more sit.hsnu.3ted in unsu'W tukd epsiloo caproiactones, 
e*g,, epsiloa caprolaetone, and/or hydrates and/or esters 
thereof which comprise: (a) subjecting one or more substi- 
tuted orunsubstiuitcd ilkuthctus, c g , butadiene, to hydro- 
earbonylafiots hi the presence of a hydroearbonylatfoa 
„ lUh 4, e.e< a metal uisnt' ip!,* ^pSa »uis tmattd complex 
cilaUM, u* pOKlti^i, (sneorrnuK ^ibouufcd oi tinsobsn' kited 
penfen-l-ois; and (h) subjecting said one or more substituted 
or umubstiiuted penlea-l-ote t*> carlxmyktion in !ht pres- 
ence oi: a carbon.ykli.on catalyst, e.g., a metal- 
organopfeospfoorus ligand a nplex eat ilysP to pojducc sa^l 
one or more substituted or unsiibslituted epsilon caprolac- 
tones aod/or hydrates and/or esters thereof. The hydrocar- 
booylation reaction: conditions in step (a) and the earbony- 
j ktioo. reaction conditions in step (b) may be the same or 

different The bydrocarbonylation catalyst, in step (a) and the 
carlxmylatkwi catalyst in step (b) may be the same or 
different 

Furthermore, other olefinic starting materials include 1,3-dienes, vinyl acetate, 3- 
butenyl acetate, vinyl propionate (see col. 18, lines 52-67). 



L | k\ ) 1 i [ [ IK ill- iti. td- 

mg to iht urn i m < tj -hi rO 1 osp mi 
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ferrocene; 1 , l. L bLs(d ii.so|>ropylpho^hino)ferroeene; 1 , 1'-bis 
( d iisob u 1 y 1 p h c%p h i n o ) f e r r o c e n e ; 1 , 1 ! - b I s 
( d i pro p y I p h o s p ii i o o ) £ e r r o c e n e ; 1,1 1 -bis 

(d it > c lo hi x> Ip hosph i n *< } t e u ncc tic ; I J '-his 
(isuprop\k\iJ-,il~t s\ lph< sp nts'Ml-rmcenc; I l.'-bis(diitr1 
butylphosphmo) ferroce ne; 1 -(cfiisopropylp.hosp.hi.no) 1> 
(phenyiisupropv fp msp n r>> )\ envccnc; I . I '-Ms(do2- 
thi< { heayiphosphi so) erroceae; Mdiisopiopvlphosphino)- 
1 1 «(dipheaylphosphino) ferrocene; 1 ,1.*-bis 
(isoprop) I n u i hosph > nxnoecne: and 1,f-bi.s (di-2- 
lMophen\ Ipin rspbi io)ierrocc ne 

(see from col. 24 Jine 66 to col. 25, line 10). 

EXAMPLE 32 

A 100 milliliter overhead stirred high pressure reactor was 
di.oexd with 0 28 mmo! [ all sdn nt .11) ; cetatc, 11.55 n^iol of 
b is(2,2'-diphenylp hosp hi no metb yl)b iphen y L 2.7 m m ol 
methane sulfonic acid, 2 milliliters of water, IS milliliters of 
3~perii€:0ol s 24 milliliters of l,4~<5ioxane, and 1 milliliter of 
rhdvmc as inumal -Urd.uv W a.u^ r w»n fu^iiml 
with. 10 psi carbon .monoxide, healed to 130° and then 
pressurized to L500 psi carbon monoxide Samples of the 
re actios mixture were taken at time zero and after 2 hours, 
and iht ft u ih ut n 1 ^ ehj m airp i ih\ \t the end oi the 
reaction (2 hours), the gases were vented and the reaction 
mixture drained. Details of the reaction are set out in Table 
E, 



(see col. 36, lines 12-25). 
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Recovery and purification of unsaturated alcohols may be- 
by any appropriate means* ami may include distillation, 
phase separation, extraction, precipitation, absorption., 

> crystallization, membrane separation, derivative formation 
and other suitable means. For example, a crude reaction 
product can be subjected to a distillation-separation at 
atmospheric or reduced pressure through a packed distilla- 
tion column. Reactive distillation may be useful in conduct- 

j Ing the bydroearbonviaiian reaction. 

( see col. 20 , lines 52-60). 

Drent et al discloses expressly the process for the carbonylation of the vinyl 
acetate in the presence of the alcohol and the catalyst system containing palladium and 
the bidentate; similarly, Tjaden et al does disclose the process for the carbonylation of 
the vinyl acetate in the presence of the alcohol and the catalyst system containing the 
palladium and the bi(2,2'-diphenylphospinomethyl)biphenyl bidentate (see col. 36, lines 
12-25). Furthermore, the reactive distillation may be useful in conducting the 
hydrocarbonylation reaction. Therefore, it would have been obvious to the skilled artisan 
in the art to be motivated to use Tjaden's et al bi(2,2'-diphenylphospinomethyl)biphenyl 
as an alternative in the Drent et al process. This is because both processes are 
commonly involved in the carbonylation process using the same palladium metal and 
the similar bidentates; the skilled artisan in the art would expect such a manipulation to 
be successful and feasible as guidance shown in the prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Taylor Victor Oh whose telephone number is 571-272- 
0689. The examiner can normally be reached on 8:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Janet Andres can be reached on 571-272-0867. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Taylor Victor Oh, MSD.LAC 
Primary Examiner 
Art Unit :1625 
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